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(54) GRINDING METHOD 

(57)Abstract: 

PURPOSE: To perform highly accurate grinding without being affected by 
the kind of a circuit pattern or the quality of a film material by knowing the 
thickness of a thin film from a relative distance relation between a distance 
from the thin film to a processed surface and a distance therefrom to the 
bottom surface and adjusting the condition and the processing time of 
grinding based on the result thereof 

CONSTITUTION: An illuminating beam 22 from a detector S1 reaches the 
bottom surface of an insulating film 4 and reflected on the surface of an 
aluminum wiring film 3 or an insulating film 2. In this state a signal output 
from the detector S1 is observed while giving a relative momentum 
between the illuminating beam 22 and the insulating film 4 and the fine form 
cross section of an aluminum wiring pattern part is known. By taking a 
difference between this signal and that of a detector S2 for detecting a 
distance to an insulating film grinding surface 4' a signal depending only on 
the existence of a wiring pattern is obtained. From the size of this signal 
the minimum remaining film thickness of the insulating film 4 can be known. 
Thus, a grinding time can be further accurately estimated. 




LEGAL STATUS 

[Date of request for examination] 29.06.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 



http://www1 .ipdljpo-rniti.go.jp/PA1/result/detail/main/wAAAa21 751 DA407285050P1 .htm 





j 



(19)S*H^rF/f (J P) 



(12) ^ 




(A) 



#H¥7- 285050 

(43) <AMB (1995) 10/131 E 



(5 Dint CI. 6 
B 2 3 Q 17/24 
B 2 4 B 49/04 
49/12 
H 0 1 L 21/304 



B 

z 

3 2 1 M 



F I 



ff?*«<D&12 OL (± 7 H) 



(21) 



(22)&iSH 



^■^6 -75625 



¥J5£6*£(1994) 4/314B 



(71) tU«A 000005108 

jc^H^maae^rtt 1 t§28o#*8 

(72) ffltt #S 
(72)RWff *ra 

(74)ftS?A /j\lf[ 



(54) [&w<D&m w«aox& 



(57) [S^] 

T f S *r 5 it ^ 3* (b KiSJK Sr 5 AD Xffi ^ # v ^ 
;#?-o^£USl:i=t o-r^tti$ix^lS»l!g^>^DXS 

J: L^DXB^rfl^rffllSi- 5 1 > -Sr^SSir-r^^lS^aX&ii 




1 



[ll^-1 1 ] ^x-z-^^f zf sZi- ^cn-rv 'si 

*S r^r:^ rlii;:^ L o Z Z f£i ZilE 7 ) o -^rZZ Z 
r ^ a c ri 5 1 ,1 S ^^c I i: S •:■ ■ aSt S l h , :^X 

r.j$£3S;i<fc 5n;Zi:Z¥^z*s ~ ^z^s 

i. 'Tffi !1 tJD i ? J: a' X R8 *r IS £ i~ 5 



T-c : i - 



z^£hr-# >***±-Z * ;::£ 5 



^^11" * irZ 5# i I i# -V n 5 ^ tti 3g 3| c> £ { t if -*§- S 2 

/ S ^rs5ii|.KlHEic.a5.tr L , ^ Z),^ft Ttfl^ n Z tt^ 

^ 5 1 b ^-^m iri" 51^*1 2 fe*OS3X£ 0 
[ff^xiU ] JbfeiS-o^ffiSI h;^zz^i±iti^^;zl;T 
^il • • ■.■ :^5f? LZ. ^c.^erwilS;;" ^rzi 

^^iSir-t-Sffi*^ 2ScttOjDX?£ 0 
[m^t^5] ±tZ^-Zt*ttJtlh ZZ, = 

- 47 *rffli *-5 z ,r *r*#fi£.i: ~J-£tf3tJf l ie«t^'^nx^ 0 
[IS*if6 ] ±ISt7f£tt — Z n ^ -5<^f£ftStf* r Z 

Z, ^I!:^w55fS^^i^ : > ^^^t-^'btn^K 

!Z^P r S^^SfficoJSPf-^/^ib^SoS.^EWft i n :ZZ 
^^SZ : «<r»8I^Diiz3a«L . »^z^0XSZ5fr 

> f> ;:±Id$tjai|is;:nL-:^lc n D^tti* 
g-ZIS:;", r -f£ > ^ Za5Z bK/^triii 

«S h-f^^FJg^DX?^ 
[«3ftrg 9 ] JifS^ali>LZ. Xtc^mj&S^Z^ 

& rirZ^ZrFf ZnZ . ^ L ±^8f^£iZ^£* *Z"c*Ig 

n ^ * h iw ^ an t z- s ?€«if 5 ; f . ^ tij ^ f n i , 

- r ir^<Sf jiSf^r-fi :) j^itt-- r .-^:IS j[]Xr£ = 



[ J.VZ'^" : l] ^I-r - ?^5n-ZZ 

^^ilZZ llii:,:^. - Z . jifc^^^ZZ^^zZjZa 



7i 



[IP^^I. I 2 ] X!^^2§ r LZ. „ Z-t 



n.4 



!'v i :::r^!:t 7 ;!H.f: : 9 1 1 Z^«cZ3f 



T 2 * *-« ~T" .^1 



[ 0 0 0 1 ] 

*f.^— :Z\o 5id^XTiZ^o.t £ ^ si ' ^-crU^DX^, 

Z " -I' - - ' ^^J^ L-^^Z^Dltc, C'c 
[ C) 0 0 2 ] 



[ 0 0 0 3 ] a l (Z) JB S oiM.-i^.3n? = nTo 

??Z. -t= ^ = • -Stg l of ii:;i?eT«2^r^cri 
Z^' ^ , Z-Z'±;:-/l ^ - ^ ^^^oieipSl 3 h 



i^^^IaZ.'^ 2fgoi^i?s-:;z E 'b) 
r.^ fz:-lB l^'Jt;:?eT-%W4 Srr-ftt L^-jt. r^±;: 

3-tr^^^Zft-^S7tZ^]£]Z^oZ^Z, isZ ! .-'Zr 
" XfiZB^iBs^^gg^ v 'ZJf:[r] h Z' Z Z . 5 z> u 
- - '-^ Z^ts > z t. i Z^iZ-t- 5 vfe;: ^ oTo?S^ 
z:t^= Te^.l^r ^ts^ox l fiii, 13 1 1 d) ^'Z:-;i 

--^9 -^ - Z- 'U ^ff'.^, 5 bZ-ZOXZ 2 g S>&im 

4r ^ is L Z* ^ ; -v ?r M 'Z» 6-2*$ ^Z Z 0 
[ 0 0 0 4] [3 2 zXIPtea^^^-rfJf^-r :Z^-^^r 
•£ZZ't-.. M 1 ^Otl 2 Z 

feLT^z. < 'tli: t .z .^Di't"- * ^ ^ 1 ni**±t T - c-. o^ 3 

? .t ' ■/' 1 3 r - v L Z ^ ji » ■:■ >~ 1 4 ;: S^-r o ; 

" (--j ^ ^ ^ ■ ;t -l -v' 1 4 ^rli'Jfe L-Z; ocJFfg • " i If 

l— ' /Til 'S ,7E i - it- 



[ 0 0 0 5 ] i ~: ±.iz$rmj.mz&-< ' T ^IIS i: ^ 7 ^ 

,1 2 *t(- r,i &^ ' ; '^ T ^l i, : 3 77:: 5 £n T if v . 
-7:: b'-- r$r-?£feKil*"b;t. 2 7 T 1" = 0 . I 
= u .-./l 4 ^m^l^trz 7 7 7 r 

[0 0 0 6] -r 2Ti£^7^.^ft;r±a r LT.'i. ^ 7- > 

-r l>&LSi\-&3 L . ESsTeS^EIE h /u 7 Sift Sr J$ 
?7t7£^ >bnTi '-n.-t-s. ; tfiffig^^c-^ 

< I 1 ; - £ ^ ■ T ft tt f% (g i^inoX, 5. t - ■ o f i c 
[ 0 0 0 7 ] SMO£^i?#r t L7, 

P^R«tr*f-?£>*, 7 7;2;~g U 5?FBgOiii-f ;:f4= o T 

t?SSl^ I ^+ -i <r *!| ^ 1 5 i o,-;-; u sp-5, 
o s i , 4 2 1 ;:r^T5n7^5, ^E^.'iSj 4 

6 T*e# L T * . ^o@e^. 1 S i B B li7 

5 KH z SgO^^'t-f-^rel-, - 1 ^ J: 7^ 

tessfto^.'-tei^-t-Sc i o7, ±i2SiKiis<b;-i£ 

7i ;+ -7 ^ < , T>^'-7> ^ 7 id*%co ' " ^ - > ^T^£7go 
f^^SSo^l r a ^ ^ o n, ^7i, 

J t*rf ! -ift-tl *?:;ia^7J'r. 7 7r.,:g^^l^.7' 7, 

-■ r ' 7 7-7. E P 0 4 6 0 3 8 4 A 1 \z;t ± jS&RSMSErfl 

^ ' ^ is ; 7 ■ if g l tz m. 1^ « 5 1 l *■ * i j m -t 1 . ft a ^ >w 



J" r 



1 -> / _ 



[0 0 0 8] 
[ J u 0 ] 



3:i!2f* 



^5 7: 3? *'l ft ± :5^7 ^: ■ 

7CT-i- ^, ; ^ - ^ # c ■ 

[0010] 



i7 v i: '--7 7t:27"r ^ : 7: 



L," Z ^ J . -~- JZ- ~ ^ S3 

* - — ' ^- ~ . ^ v - -"CI ~Tt 

c 2 ^' a r ft ± 1~ I 



pfc — iS. U 



. rat-* 7 7 - < - 9 t Tt^te.^-rrg ft;ij 



S 7:.x7*^iig! 



g L 7^^' 7>it^ ; ':r,:i^ § B^»|S5n 5 ? 
[ 0 oil] 

1 2 *rt377- . i;iit^;i^JWffi*-c^ 

iiiB^ftcb'^o, -^ii 5.^.^i£B-tr>f- S 2 i: . 
Sl4 7^0I.^i4' i"ei<ri¥£-r 5ft±^S 1 ^rS 
;t-5 : wfS-'- 1 ir^:iE2 1 ::, ^T.fi4 7)f:f 

jS^i 7 "7 ^3 7 r % ftitlUS 2 o»ft tr 2 2 ;i¥ferSSS 
4 O&m t T'fiJiS L , ^ i£i«3S 3 t tz it 2 cr,- 

ii7£ftt 5, 7 7Dt+:«fg-? Jii^oaft t'- 2 2 h sgff: 

14 hc-»^;irg^ii^^#-t D . P1?L;J[e]«ESS1 2r 

ft\ W.t.'fSbCJ^f s 2" ^i; ;7:^^;S^'-^' 
-^ ^r^TSTr.^l^S'r^ =, 7 r ^-r-t 5 : —77, 5fe^ 
KSrSSS-7-0£gSft4rf*a-t- 5fttb^S 1 nit^itM*? 

si' J: n iij^-t-o, i 7 r-Hif ^ 
^^2ft:.'ig7^ ' ; 9 - 3i:ioi ^"7\^ , S/g^t7- 

7 7 7S6^^i'f f S 1 ' rllvS 2 ' ^--^SrSm 



:u x : -A 

a v t f'f ^ ~ r 



1 - * 



•in 



4 ^r.ft.j - £ c "0^^-^ i> h ; : 

±E2or-twtrl§§S 1 , S2;« 
^7S^7J 7: 771 : S^^-^i^f^^^jft^ r ^ 7 

^,7-7;:J:^r7r*i7-7'ft;:.r^'7 :_ u 7^7 X < 

fj< r "f" 7 7 : . °T 7. c 

[00 1 2] ft^£?s : ^^Tr^&W^H 7 ;77^ 

Wff ( (V3 2 r-:ii^X .. + ;-?lJt^-r5 .^,:L7;^, 

- ^ ^ 3 1 r r^^;-^;4rft^^^-5 

■' 3 I /ii,f7 7r X .7 7: 



L .M 



r T ' t''- ? 3 ilt-t- = ^ • .^5fei%BecfrigS ^ 

■t" 5 tiT/^.^-S, . : f^^H s 2 r IT ;i. - " 7 

^ i" 5 - h 7 ; ~? # , ^ t: s - * T , • 
r l> t ^ r3Sr 

A .?.;:**cr-t"--<* SSi* ' 3 47 - - ftcs:^^ r-*#-rr; 
u ^ -'3 4 riiig L.'i^iSfr^t- r 7^ 

t- s *r -r = ■ nr ; i ; t m ft f t ^ ^ - t* ; i .5 fa ~. r - ^ - m 

b 3 1 T 5b £ c 

[0 0 13] Lro^O^xtOTte- 7 ~r -j'T^-T'Si 

1^7^42, 4 3 O *P if r h J: L T fctha* 7' Fi 

[0 0 14] £7i, ±f£5*^:£^£&3-*"5 I i: 

-?*5 e itT;x*i;i3 9 ? ^ "*S*5 i ± 

;i?r;ijesf*ffi 2 ^7^. - <" urit^-SE^mi 

T^5wi * -*^<>>fe*l!SI3 <rj£JI£U - co-it 



L T.^DXra^'S^^S:^^^-^ 5 LTi ' 5 i: . Si 0 .2 
^ffl ^-ZWi? *r ^-t-fa vS4 Ir^-o-ri^^. /JD X^ >il 

■I 2 r r5» "? •:■ 3 

["o 0 1 5] ^-t'^^^rLTH^i " ■ - 



j 1 7t ^* - " ' y y 4 5 T' 

4^, V' r r ; Sti . f Jft 4 7 -r L T . ^^:X 



4 h t^T, 



■L- 5 4 r ^=>sj 
[001 ^ ] ii^^c^^.l^ 
tj r; ^. 5 * ; ^ixlt:. : t: , 

; L r ^jij" r i- - Ir ^ ; T" r ^ :: , Jhi^i^ -Y :: r .' *r:'.|> v 
Z-^iP'JfltTstT'^c "5*. l^-'i. ^1UJL± rS^TH r 

=»- ' c 

[0017] 1 n ^ T'.'i 2 o^'^^ti vtr^t c- ^Sgw'i 

'1-3 1 §7;^ ^;i"5Jfc]"7-^ 5 =t ;i^iT;^7i 5 17z.t 
TT^o # . ' 5 2 T'OJ^'l-tiT'lWr t. 5 

t ^;i*5t-^5c ' -< /L -3 1 ;i?^±fis 207^^ 

En r ^5^*.K^-fSl^3:ft Srra5 2. r j'T? =. c 
[0 0 1 S] Src-^iS^. f^X^friagr-i^^f, ;i^3 

[0 0 1 9] inS-T'K^ L7t^H^JU^.2 l*i±iig 
Si, S2:2 7S v v b^O^.^T^ 1 h lt^&'<Z 

so 1 x -^^^^n^.K-^ >■ 



i2 ^ ^ . > - - ^^::;x.^^ ^^2 : x 

^ ^ r 3 ri ~2 r : & • " ^ . * 4 > ^ ^ ' T " 4 
• 5 02M7 ; -^± 



U [J < — • 



0 



L r ^^7iGX,2^^"7 * d s 
[ 0 0 2 0 ] 



ipffiWiS-i^S ^^.2 1 4 - - 

5 ^ I*? ^- Lff *g 7. »o ^ HH i^7'^Ii:;lri L. 7>r o ^JD 



[^:ra^ T >^^7^^f!H] 

[L-J : ] ^ -■^;5;^47;n^XJi t ''ift^ i ^'?^>I : 
] f L t$ ffl£ fijf fg r ^ f ^ -t- '7 1?] T ^ ■ : 

C^^^.^^tb^^r^^-i" 7 j27^ : 3 
] .t: 4^ UN , r ^ 2g — i Pi ^ ^ ;--r._< ^ : 



[L^2 

[2 :* 

[^4 ] 

[2 ; 



1 



[3 6] $i±iE ^OlTij^!^B,5-r5^--^ a c 

[3 7] rr!^~ - 1 Oj*J^f£^ 

[3 9] ^JR^^iA^x?i;-io;t^55fB^DX*rSi^i-^ 

3 T c c 

[3 10] £JRSKWgB$<^5^I£fc^ff ^-^mT'J 



[3 i 1 ] ^-Ofc^flS 1 r L^"7, Tt^^^tiOII 
[3 1 2] $^^o^20l^!^^tST'^o 3 

S 1 -jt^fttSEBS&ffiSg, S 2---^2^'g5Ht«£±iSlo 



[3 1 ] 



[32] 



(a) 



(b) 



(c) 



(e) 





I / T\ ISA 




rssss//, 




m 6 ] 

\% 6 




b 15 



I 



/ 



i. 




[3 3 ] 

[3 3 






J) 



m 



12 



OJ5 
1 





- o - 




0 



- 6 - 



9 ] 

21 9 



m i i ] 

m i i 



tt>) 



fc) 






[012] 

m i 2 




Po-* 




;7 n > 



(72) $§0^ 




JP 07-285050 

Page 3, right column, lines 15-25: 

[oon] 

[Embodiments] With reference to Fig. 5, an embodiment of 
the present invention will be explained hereinbelow. 

An opening 21 formed in the polishing pad 11 is filled 
with a liquid having substantially the same refractive index 
as the insulating film 4, such as a pure water so that 
an illuminating beam 22 reaches the bottom surface of the 
insulating film 4 and is reflected by the aluminum wiring 
pattern 3 or the surface of the insulating layer 2. 

Page 3, right column, line 5 from the bottom - Page 4, left 
column, line 6: 

[0012] Fig. 7 shows a specific example of the detector SI. 

The detector is basically the same as a fluid micrometer. 
A nozzle 31 is supplied with a polishing liquid 32 under 
a predetermined pressure with the tip end opening thereof 
positioned close to a surface of a wafer to be detected. 
A pressure sensor 33 senses a back pressure in the nozzle 31. 
In this detector, since an output of the pressure sensor 33 
depends on a space between the nozzle tip end opening and the 
surface of an insulating layer to be polished, the distance 




between the nozzle 33 and the insulating layer surface can be 
determined by the output. In this embodiment, the nozzle 33 
is plugged with an optical lens 34. 

Page 4, left column, line 5 from the bottom - Page 4, right 
column, line 7: 

Instead of the above-explained fluid micrometer, an 

optical detector may be used. In order to fill a 

surface to be detected with a pure water, the optical detector 
is provided with a fluid nozzle 54 having a light transmitting 
window. 

[0016] In the above-stated optical system, if the level of 

the surface to be polished changes from 5 to 5 1 , the point at 
which the reflected light reaches the line sensor 50 changes, 
whereby the level of the surface to be detected is determined 
by the output from the sensor 50. 

(Translator's note: The last passage makes the explanation 
with reference to Fig. 11.) 
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